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rTh£t&&o u^ts a c f/c c fcdv y vmrno-m^wmmm. 

15 i(ZCZ) Sj$^^5«0-b«)' h(ZCZ^5>J77^U)*ifigt4il: 

ZCZIfc?iJ(± N m^'JS UBSO N©ZCZ^iJ77^J5ffll^J:l 
N r=0^*iC43t^^7 h|gir = -N/2~N/2©4 I ©> r = 0 
%4 , 'C^"rslS^^tLfcl6Hr = -A-A, (A<N/2) ©*gM{i# 
20 0 £ £ m?'J T- & 3 (ACFC^lTlir=0$i<) 0 d © £ ? & Z 

c z mm 7 t ^ u ii, ffi«i£?y*rfr £>mt- is. 

V^ft^H (N/4 ) ©*§*$^?'J& [A, B] tLs is 7 hmWLTlZ 

mt z^mms^mmz R[A,A,r\R[B,B,T]t-t z> 1 

^[A,A,r]+^[B,5,r]=N/2 (t = 0)| . . . 



= 0 
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fit Lfc*3F^N©^?!I*f£3ctf>ao 
P = (A,fi,A,fi) (J = -5) 

C-(A',i?',A',B') (*'--*') 

C:C, -B, -B' fis ^*JB, B' <Offii4*SlELfc^9iJT*feS 

o ) 

r[p,p,t] = r\q,qt] = n (r=0) l . 

= 0 Mr|,A)| --^^ 

*[p,0,t]=O (|t|*a)i ... (3) 
A = N/4 j 

5 ±i&CD0dtis 775'Ji^'fXM=2©*^-C*5^ lei «fc t) * 

^^^A*H^SUai-&^fftX^© 1 0 2 7 Cilii)St^tiTO§o ) 

M=— • • • (4) 

2A 

"C ^ -2) o 

r t <+T,sAr f • • • (5) 
15 t5C i:t±jpJfflRrfife^^I«C©*«**I©fc«)ffll8"C*So £tz, ZCZPJ 
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5 IffiH (ZCCZ) ^JCiSa^^Ls ;©^J77^ 'JSfflUSC 
DMA7j j^H^T *«> 

±i$©ZCZPJ (^?£T£ Z C C ZI£?iJtC&&Tf±££) 

10 b-ACC^g;ft£^F ^^^fr^lSWtcai t>M£*i£ (IHly7 ) z 

0 1 (a) fct 2 J. — "if#j@HgLs - ti^aife^^fs^frSff L i: # 

$iv s (t) N ^^JQfr £>&3T itv, (t) taf)ii^tlTU5c 

££f0 0 (r, 8 li (5) SOr t i:|gSt^4)©Tfe5o ) 

20 &P. Q(DmWT h^L^^P^*SF s frlS^^n^o F s t£#SI^©^i 
7 b-A P tz— &LfcHSPia<4Bfcl$l§l«i£t>-3o — *8fc: N -©[5]^g« 
7 l^-AGD^ 2i©fi$©fJ!l (Qi:-QO4i0|l^) 

JJi5. fels lOfiiK^ Q h - Q©£ ? &^t£©^?UT^Edc£ 

25 H (Qh Q© J; ?&Mt4©ffil^T-^£nT^ tWUT©^ 
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TlCfMT* # £ cfc -5 C v^^A^ISIt L, A»o^tai^Sl£Si7 b-A 

5 a £ i: t «t u T fQ <DW>)$m%:&z>muTizfflmT & z t #t- t 

£i£ PISH So 

El (b) t^ti^ts iSSt^^JPCD^cgSSP^ 
(W c > T c 7°m$B) *5 cfc Wmffifr (£T C ) £ z» f - L T ^ #J P © £MU 

£D^g13*5 «t VbuSP^ D y h P' P' T t LTS^or h < ^tl^ 

io niss-r * 3 i: t j: »3 s£ (N+it)9- v 7°<D&Wt7 u-a p E sff^-r a 
o -r n^-v r©i£»^^jp%(iv + 2/)^-y roisffcm^JPE^tE 

it5o P E (D7 U — AMII£T E te:&5$T"#X. ^n^o 

^=d-)n ... (6) 

a = 2C/N j 

15 Ell (c) fcfcS&Sl:? U-Am?>J©«J*£^f laT-ifcoT, Slili, 

mm^my i^-a f s ^^!9 m l, M^?'jp E ©*©s#^'iP£t&m 

lioiitSc d© i: £ F s ©4>£^g;n£i£3S^<JQ E © 1 SP^tt^^J 

20 Q E ttP©tfcffi»f££Si&gO&^o ^© tz&SI? b— Atzft-Jn Lfc 
y rcD«^^^!]H:Q E h- Q E F s © * £ *i& u «fc -5 ic 

^©io^MI? b-A i: Tpo^^JISf £*Pl5]J8M£ffl^& C htc 
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5 

□ ^y^ET-fe^o HI 2 (a) tik#g©-fe;i/{cJl^-^,^L — -»f ©4 1 ©p# 
g ©a.— if #2HiT 3 ^^r©^«^©H]S&T" b k p „ i± n# g © 2 teSHS 
10 tltT-$)5o 

Z Z-C h#©b kpn # 2ffi-^M^^H]SSS P izm*. t>ft% 

spi± 2 i i0^i^jn§©*ffi i ^£^J&-r £Sismcm±7-r 
§o 3©iti;b[b kpn ]fcJ:^-^®^II]5§C S iztiuz. h *l£o CSttJi© 

&jifcif^ijs kp j u = i, 2, . . . j) t^(Dm&£im>mm%:¥#>m 

15 figU [b kpn ]Ottl**±fB2 J (= 2 1 ) {@©^?ij© 1 itM^ItT 
, tti±;S kp j (-S kp j £^tr) ^^figTi)o S kp j (±7 l/— 
F E izanx £>*i N ££-£0 l T-MLfc^y **h5P-;i/£ttftnbfci£Sl 
7i/-A c s kp j ] l &t£m,gti2>o [ s kp j ] t i±m 1 3 ( a ) ©B^te 

S'£f£ i ^ — Tsny Y^moimm&Ji s (i) ^g^tl 

20 3o 

#>©^f§ H©IHS&f$)l)o r (i) «g«A±>fg-^T- afe 13 > ^HfiMO 
D 1 ll&^T^ ^ ^ e sf >K ±13©|qll&3^{t 7 A r 

25 Mi) #ttjm£*i3o r* (i) & J f@ ©'£l$i§M O D 2 tc jbPx. ft. 
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Wjlir' (i) h S kp j ^£D 0 f> 7 h^MtH^T-fe 13 . r* (i) =S 

^=hl-i l ... (7) 

Awa —* min (j = _/') 

DE C©m^[" b kp n ]{ituiliCD^fjt U^;m-5©if ^fiTfeSfr e> , 

io 2 fjt^miHissp s {3^n^.^ a c h tz «fc tK zmm^m^m 

~ b kpn <D I fH^-^^fift^ti^o 

Wt?.;i:^^o #$8tDlfcJu r* (i) g; ft £ g-*fT$jfdo 
^CD^f cfc 5 Z C C Z ^^!J7 t ^J§S kp j tltffl 

15 ^5^^rAT$)!)> WTt^CS^SI^So 
[ZCCZ?Jij7 7^ V CD£f&&] 

£ -fifties *%.m-r So sttKffiKogc^^s^iasiks^)**^^ t). 

&H£r£-rSo £<9Bf. S^{zft&sa$#*R-&S k h S k . (k' *k) 
20 C^n^n^^tlS««0^*m^JS k J \ S k . j ' ©ffiBJfflSJBMftte 
Ii0 3 (a) (SI C&frM&S k iz^Znz&McDZkF} S k \ S k 

j ' (Dmmm^Lmmft&te, m3 (b) (E3i;:*5^t\ ir 

To ) z.n^(D&mm^n(Dmm&&mm&&i±m3 (c) t^t^a 
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2 U , -t?n*||l|^*S (ZCZ) 2A = N,/K = a2"* " u £ 
5 Ci(ls*sJf)i:t5o 2 A - Z C Z ^(DM-S C £#X.T,frS « 
C-{C lt ...,C t ,...,C K } • • • (8) 

3 £tzc t (l***x){£C©gfjim?iJT-&ao $ e> (:c©I^C fcg*^ 

o 

d^\d l ,...,d j ,..A^..A M ) • • • (9) 

10 ^Mttg. c. d (N M N 2 ) = 1 T-S^titfe^o d 



CClcR [d j3 dj- , r] iim^'Jdj ^ dj- F^©r i>7 K:i5lt?. 
15 Jl«Hffi5fflMfil*a-ro 

*^S= {S,, S k , Sj} ®^gB#Jft£r 

5 4 (lsifcs^)tt, 5£ (8) ©C k h^(9)©^o^^d= {d,, dj 

, d H > <om^t>^ 

s 4 - (5i , s*. ...,5;, ....sr ) • • • (ID 

5/ = Qod . • • • (12) 

HTit5o fcgL, C k o djttSl^fcffc&^jCDlSfc: «fc ^Tfl^ti 



Z. -^[rf.,d y .,0]|-A^ 2 -2H 



(10) 
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N,N 2 ©!6?iJ [C k N 2 ] t dj^N.^^jlLfc^F-^^NCD^^J [ d j • 
N 2 ] M^JO i ( i = 1 , 2 , . . . N) #g(D^>y 7*fS 

%JPl¥ (2£&h7j-3«J) ^^SNcD^J S k J ^Mt" 

5 %<DT', S k j fct C k h d jCD^a^-^^^fSn^o dtl^ZCCZ (-fit 

i£ $c 16 fll y h) #^o¥^o 

d©«fi£Sc*^©^J*fflOTUi^-rao EI 4 Ic^t^^IN, = 2" = 

8 (n*=3) ©4-ZCZ £ 
C = {C,,C 2 } 

C, =(+ + + - + + - +),C, =(- + --- + + +) 

tti. 15 (a) 0M4 07^-;i/^©li!10f^ 

10 £Rfcl^fcEI5 ( b) l:^t^f5N 2 = 3 (DM= 4i®7n y ^ft-^d 
(g^T**^-;^-^ ) £ 

d ^ {d„d 2 d„d A \d, = (+ + +R = (- + -U 3 =(+ - -K = (- - +) 
iitSo £©0y©N, J:N 2 liS^i:iT*fe !k gcd ( N , , N 2 ) =1 

W\4 izijiT C £ d&m^Z (11) i: (12) <fc D . ft-^S N 
15 =N, N 2 = 8 x 3 = 2 4 ©l6FiJS#fr £ & S , KCl^f 2 o©SJ5#3l£-£ 
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S = {S lt S 2 } 

5 t = ^',5^,51 ,5, } 

-{C,^, C,orf,, C,od„ C x od 4 } 

= {a,c, e,g) 

= { C 2 od 1 , C 2 od 2 , C 2 od 3 , C 2 od A } 

d*i£> CD^5ycD^d%H 4 ~E! 6 Cfvto El 4 (a) fcfcZCZ^JC, 
04 (b) (±^OM^fflM^t4Tfea 0 HI 5 tt7v^-;i/i^H £^tL 

fcZCCZ^JHSf^So El 7 tH 6 ©^^SOffigl^ftS^^-ro 
5 Jg^ii:^ ( 2 ) N ( 3 ) RTfm 3 ©*Stt£iSJl-f 

S'J<£>^?'J©0iJ LVX, ^^SN, = 8®2-ZCZ I6?iJcD0iJ C 8 

1 6 ©T^'-x'-^Mt #J 

10 
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+ + + + + + + + 

+ - + -+ - + - 

+ + + + 

+ + + + 

+ + + + 

+ - + + - + 

+ + K + 

+ + - + + - 

+ + + + + + + + 

+ - + - + - + - 

+ + + + 

+ + 4- + 

+ + + + 

+ - + + - + 

+ + + + 

v + + - + + - 
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+ + + + + + + + 

+ - + - + - + - 

+ + + + 

+ + + + 

+ + + + 

+ - + + — h 

+ + + + 

+ + - + + - 



- + - + - + — t- 
+ + + + 

- + + + H 

+ + + + 

- + - + H + - 

+ + + + 

-5 + + - + + 



fcffli^T. smom^n h, = h 00 [sj . h 2 = h 00 [s 2 ] . 

H 3 = H 00 [S 3 ] H 8 = H 00 [S 8 ] £ft£o ZLZrftW [S 

,] . [S 2 ] s . . . s [S 8 ] fi N m 9 lZx<-?&&\ s , , s 2 , . . . 

, s s %m&mmt bfcff^it?* rmiznm cs 2 ] om&mTo 



hi- 



+ 



(14) 
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— T .^ij Sp ( p = i , 2 , . . . 8 ) it, ^>M — *S5©/^ > 
dn^©^f^JH p (p=l, 2, . . . 8) ^tihtLT^ N,t^L 
5 ^^^fe 16x15 ©fT ^'J H p * £ffit^£ I^t^o H,'©j#IOl 
L^^h^, S (12) i:Pfil«:^&tz«t t), Z C C Z l6?!jS kp j £ 

TsS t £ t) M to £ - # £ o 

= C k od pj - • • (15) 

:ozccz^?ij©77^'Jiis 77^ , Jil^^ti?k ) p, j 

10 c^jfo LTm 1 0 (z^-r 3 mm<DM^%: &-^ 0 -r-&t>%* 

fg-Ji S k (k=l, 2, . . . K) Ki©t7*7 7^U 

m-S H p * (p=l, 2, . . . P) 

fEI S kp J (j = l, 2, ... J) Jf@©^?iJ 

15 fr&i^ns, Kfctzcz©mfli8u p&t**^-;Mt?'J©$u jj± 

Oitr^ 7 n 'J 

M^^/>^]=0 |t|*a] ••• (16) 

0^-77;'JH (t7-77;'Jfi) 
^[si^i-.Tl-LAr, [p*/>',T-0] 1 



4^4>]=" [y = y',r=o] j ... (i 8 ) 

20 :ti?ili, 13 (a) , (b) s (c) (Dfttetzttfo-TZo 



= 0 



\p*p',lx\T\sAY 
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^cD^SH^te* & ^ z c c z ikn? t s: p, 
j LT C D M A^ffij^iM^^;©^i<cg^ (-fe;K ^ — if\ fi$gU^ 

(A) K o.-if/-fe;i/ (U"77 7 ^ U /' if) 

5 cn(±S kp j ^k#@©^.-if (3£iS^) CfiJ^T §7j^T-fe?)o 
:x-if Ofijffl (^J^Sfe^^atf) 2PJ*?»7l/-Ai!) 

I = log 2 2PJ • • • (19) 

10 m^tztg. H^T-^^)©T% 5£ (6) ©7b-At5l$ai:^ (4) 

v AT(l + tt) _ 2*N 2 b + a) . . . (20) 

* Klog 2 (2Pj) log 2 (2PJ) 

(B) KPa-lf/t^ ( ^ - 7 t $ U ) 7a it 

15 dtLiiS kp j ( j = 1 , 2, . . . J) * [ ( k - 1 ) P + p ] # i 
©^--if \zm^X £ j&aST-fcSo Z\<Dm-cr<Z>mm qJt6^9U8c2 J 5>> 
I=log 2 2J • - - (2 1) 

jy(L+g) 2Ajv 3 (i + «) . . # (22) 

* KPlog 2 {2j) Plog 2 (2j) 

T~ 5- z. t> On & o 

(C) (Pj- +f/-t?;u) xKtJb ( it 7" 7 7 ^ »j/-fe;i/) 755£ 
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I = log 2 2J • • • (2 3) 

_^LL«L . . . (24) 

Plog 2 (2j) 

N c = K = N l /(2A) • • • (25) 

5 (D) (J^- — xK-fe;b df77 7;'J/t^) 735*; 

-tjiiz j j.— Hf^iu^T^ — if (± 2 p u^;i/©^ffifE^*tf o o * 

5£ (C) h[sJti&^^ - ^li&xST-^x f>tiSo 
I = log 2 2P • • ■ (26) 

JVfi + o^ ... (2?) 

Jlog 2 {2P) 

N D = K = Nj(2A) • • • (2 8) 

±I3©^jC (C) 0 2 ©HSST^^T- 1 ^>o * - * 

10 ©^jScD^Mt:«t t). la 2 i:SiilRlc«^tc«t ») N ^iC; (A) x (B) 
. (D) &mM-z%&o 
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ZCCZ^^lJCD 


Ni=8, A=1, K=4 
N 2 =15, P=8, J=16 
L=5 

ar=[2A/(Ni+N 2 )]=1/60 




Is=1 6kbps 





A 


B 


C 


D 


Nu 


4 


32 


8 


16 


Nm 


256 


32 


32 


16 


Kbits/frame) 


8 


5 


5 


4 


rm(km) 


4.62 


2.90 


0.37 


0.30 


r 


0.3 


0.3 


2.3 


2.3 


V (chips/bit) 


3.75 


0.750 


3.00 


1.87 



mW^A (A) N (B) cttts gc^LfcA=UiSt 




• • • (2 9) 



t t &5£ ( 5 ) T--£;t £ ft S£ HUSH 1 6 k b 
p s -eaUB-T £ illv T,= l/ (16k) i: 3 «, 0>J fc£ . 1 = 5© 
^fiie^Ttis HPS©^>^;i/7 U-AJSJfflfcfcT ' D = I T D = 3 1 2 . 

io *&&mmm£.#m-e%itfrn\£. & (5) ©r a = o^^^o ufc 
#-=>t\ (a) ^#x.n^s -t^rt^m^Mi^^g^^^^^s r 

0 £*l&«©teitti!^lSlt!l (sec/m) fcfftHU r,li 
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t = r'J= y r 0 r r 



(3 0) 



= 0. 3£<5£L> A= 1 $i£tl>-b;^g^^«)S h&5£fr£> r, 
= 4. 6kmh&3o leiai-^^ (B) (3*^3 r , £3<«>gt 1 tz^ L 



(C) (;:o^T#;LT#-£o 13 -fc^P^M 

©M$EB$P E §©ft*filT a ©i£«£ (3 1) © y iz^tb % teWftfr £ o 
l^r 8 =2r„r,i:l^t§^ 7 = 2. 3tKZ>, d Hip f>r,= 0 
. 3 7 km^ff^n^o (D) fczfcf It fclsltBfc: LTr t #>)<$5 

fit T- 2. o 

*r8fr£tiffl LTi^&i^fci&x t> >h£ < & U#&i^o cdm 

a O N E hffi-f S^itli^SN = 6 4 CDi&tfe^fll * ffl Zft* U - 

15 h r = i /3ofcfc^^l*^?F^Tfcfc»^:^«m?lJt:^t^iLT^-ra 

OgJgTttfflUTV^o Ifc^oT, iCi^Of Miv £ 

a 1 ©til & ;in £ J± S*»k:/J\$ v>fiiS^ Iti^o i:<Cs ill© 
20 73iS (C) h (D) fcj\ Kge-fe;i/CD&9£gtt&UCDT-. £3£Lfc*RM4 

^^^T-^^o ^i©^^; (a) h(B m -t ;i/ us T^nia* 



r. 



(3 1) 



7 T 0 N t N 2 
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±ia© 4 ^it«zi5v>T. ^nomm^m-r 3 m&wM k , p, j 

5 gy s eMt iwitiiifii/^K ^— u\ -t notify 5 ^ 

x^^s^^^^^RrtiT-^^o -rfet)-fe^ k, p, j iz^^mm^a 



*2 7t-5 !)**t:*r5S3S*0>B8ft 






k 


P 


j 


(A) 






(B) 




-if 




(C) 






(D) 


-fe;u 







(A) > (B) tli^^SI© 1 oT"&3-tr;Ml*t-f £iu 
10 DST^f^nt^l) (flii6D-tr;i/&[sl D£F-5§£^5 ) -^ick, p 

k, p, j cD-r^T £ K P J A©^L--tF fcifJ D 6 3 £ T # § 

15 ±jzE©#5S ( C) T-te. 7 T S U g&k£;&55gJfc-fe;i/#-if fcgiJM3T 
fco ^©^^^^JS kp j (j = l, 2, . . . J) £ k#@ ©-fe;Kzpjf 

MaT, k#a©-fe;u©r^"r — If tz C k %SI^T. C k ©N 2 lH]©*§ 
t)jSL^5>J [CJ N 2 £*^>:7';k x^^7>7;i/^i:tTlffl 
20 t^c^fS^o T^fcTbs k#@©-fe;i/Kp/rJS-r& pSS©^- if 
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&s dpjfcN.misi&igLfc^aj [d pj ] N 1 izmm2mmmh*mttz 

j||7U-Ab [d PJ ] N^Mt^o ^tiic [C k ] N 2 £ 

x?^>7)it isTmtxmm -r*i&\ s (12) *^Mi^i±b [ 

d pj ] N, [C k ] N 2 = bS kp j ^d:5» ~J5&mm§:mffi&. S&fcg 
5 j=^-7.M*> KM-^tw [C k ] N 2 ^TX^7>7";i-i:itf 

#MJH£?'J [d pj ] N, izX t)5SfrM«rn«x S kp j fMKlfc3i:i: 

±3iEcDfg73^;-r"{i, ^-77; U IS© 0 htBSfflHtf 0 < 
N t N 2 <MtN l • • • (32) 

wi7&<Dljj£ (C) !:i;^T^ «--b;i/t:P j.— 9*AJ^**x4»^*%^ 
15 So H©-feJl/Ol!3 'J > ^fsii^#x. 3±§-&s ^ (15) ~ (17) 

Sfelt^o — ifiix ffecD^--1f ^©t-'-^-^/W o y h SIM® 
20 CD J. — if (3 «fc 13 ^g£*i3 0 Lfc^oTs 2fcife®gM*lfci\ ^mmRu 

^Offilim^JS^Ap (r) ^/^UCIttSo CTCtcAp (r) 
p#gCDO.— tFCD£IM bfc^W O y h 7 b— A£gf= ^CD^ff 7 U 
25 -Ar,['fW^jyi:aSlfcS^I±r P (i) h H31" 3 £ 0>J x. 
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l^iU m 6 CD Z C C Z ^!J£ffl^&i§l%£%X- 3o d CDt§-£i;£, K = 

2 N p = 4. j = itffi^-rSo <^£m i -tjv^miz t n 

5 a. fOiST £*lfc^#k S lp (p = 1 , 2 , 3, 4) 
A^.r^+SH-V^fftr-s) ■ • • (3 3) 



^©^^^^m^'Jh LTfcts ffe£>IS#k ^Jxi£S lp (p^l) 
*>«fc^o ]£fz, A SP (is (^>yr) 2/7hffiHte, Ntt^^JS (EI 6 
10 A»e>N= 2 4 ) 

;W d y hW^©^ 2. >^T-A3fe-rs^-^ 7l/-Ar D i: 

*t L-Tfct 

3>(r) = r c *5 n • • • (3 4) 

7l/-Aft^li, A P (r) £p#B©:x-if©^fira«bp&Hi:;fcjfo 
15 ^©^QT-fe^^^s 




4 



$(r)=2^A P (r) 
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